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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

1 . (Currently Amended) A speech encoding method comprising: 
adding a first signal from an adaptive codebook, which stores a past low-pass 

filtered excitation signal, and a second signal from a second codebook to generate an 
excitation signal: 

g e n e rat i ng an e xc i tat i on signal using an adaptiv e cod e book, wh i ch stor e s a past 
mod i f ie d e xcitat i on signal, and a s e cond cod e book; 

generating a synthesized speech signal using the excitation signal; 

mod i fy i ng filtering the excitation signal by f il t e r proc e ss i ng that i s e x e cut e d by an 
through a short-term excitation filter having low-pass characteristics to produce a low- 
pass filtered excitation signal : and 

storing the mod i f ie d low-pass filtered excitation signal in the adaptive codebook. 

2. (Canceled) 

3. (Currently Amended) A method according to claim 1 , wherein the 
modify i ng filtering step is performed by a recursive filter expressed by R(z) = 1/(1 - k1z" 
1 ) (k1 : filter coefficient) in a z-transform domain. 

4. (Canceled) 
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5. (Currently Amended) A speech encoding method comprising: 
selecting code information representing a first code vector by using an adaptive 

codebook so as to reduce perceptually weighted distortion between a target vector 
obtained from an input speech signal and a synthesized vector; 

selecting code information representing a second code vector from a second 
codebook so as to reduce perceptually weighted distortion of a synthesized speech 
signal; 

adding a first signal from the first code vector and a second signal from the 
second code vector to generate an excitation signal; 

g e n e rating an e xc i tat i on s i gnal by us i ng th e s ele ct e d cod e i nformat i on 
r e pr e s e nt i ng th e f i rst and s e cond cod e v e ctors; 

generating a synthesized speech signal using the excitation signal; 

filtering the excitation signal through a short-term excitation filter having low-pass 
characteristics to produce a low-pass filtered excitation signal: and 

mod i fy i ng tho gonorat o d oxc i tation s i gna l by f il ter procossing which is oxocutod 
by an e xc i tat i on f il t e r hav i ng l ow - pass charact e r i st i cs; and 

storing the modif i ed low-pass filtered excitation signal in the adaptive codebook. 

6. (Currently Amended) A method according to claim 5, wherein the 
modify i ng filtering step is performed by a recursive filter expressed by R(z) = 1/(1 - k1z~ 
1 ) (k1 : filter coefficient) in a z-transform domain. 
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7. (Canceled) 

8. (Currently Amended) A speech decoding method comprising: 
adding a first signal from an adaptive codebook, which stores a past low-pass 

filtered excitation signal, and a second signal from a second codebook to generate an 
excitation signal; 

gonorating an e xcitat i on signal us i ng an adapt i v e codobook, wh i ch stor e s a past 
mod i f ie d e xc i tation signal, and a s e cond cod e book; 

generating a synthesized speech signal using the excitation signal; 

mod i fy i ng tho excitat i on s i gna l by f il t e r proc e ss i ng wh i ch i s executed by an 
excitation filter having low pass charact o r i st i cs; and 

filtering the excitation signal through a short-term excitation filter having low-pass 
characteristics to produce a low-pass filtered excitation signal: and 

storing the mod i fied low-pass filtered excitation signal in the adaptive codebook. 

9. (Canceled) 

10. (Currently Amended) A method according to claim 8, wherein the 
mod i fy i ng filtering step is performed by a recursive filter expressed by R(z) = 1/(1 - k1z _ 
1) (k1: filter coefficient) in a z-transform domain. 

11. (Canceled) 
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12. (Previously Presented) An electronic apparatus comprising: 

a speech encoder configured to execute the speech encoding method according 
to claim 1 ; and 

a speech input device configured to supply a speech signal to the speech 
encoder. 

1 3. (Previously Presented) An electronic apparatus comprising: 

a speech decoder configured to execute the speech decoding method according 
to claim 8; and 

a speech output device configured to output a speech signal from the speech 
decoder. 

14. (Currently Amended) An electronic device comprising: 

a speech encoder configured to execute the speech encoding method according 
to claim 1 ; 

a speech decoder configured to execute a speech decoding method comprising: 
adding a first signal from an adaptive codebook, which stores a past low- 
pass filtered excitation signal and a second signal from a second codebook to generate 
an excitation signal; 

g e norat i ng an exc i tat i on s i gna l using an adaptive oodobook, wh i ch stores 
a past mod i f ie d e xc i tation signa l , and a s e cond cod e book; 

generating a synthesized speech signal using the excitation signal; 
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modify i ng tho oxo i tat i on s i gna l by f il t e r process i ng which i s e x e cuted by an 
exc i tation fi l t e r having l ow pass charact e r i st i cs; and 

filtering the excitation signal through a short-term excitation filter having 
low-pass characteristics to produce a low-pass filtered excitation signal; and 

storing the mod i f ie d low-pass filtered excitation signal in the adaptive 

codebook. 

15-17. (Canceled) 

1 8. (Currently Amended) A speech encoding apparatus comprising: 

an adaptive codebook configured to store a past mod i f ie d low-pass filtered 
excitation signal; 

a second codebook configured to generate a second signal ; 

an adder configured to add a first signal from the adaptive codebook and a 
second signal from the second codebook to generate an excitation signal; 

a synthesis filter configured to generate a synthesized speech signal using the 
excitation signal; and 

a short-term excitation filter having low-pass characteristics configured to filter 
the excitation signal and produce a low-pass filtered excitation signal to be stored in the 
adaptive codebook. 

a g o n o rator conf i gured to g o norat o an oxc i tat i on s i gna l using tho adapt i ve 
codobook and tho second cod o book; and 
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an exc i tation f il ter hav i ng l ow pass charactor i ctios conf i gurod to mod i fy tho 
e xc i tat i on s i gna l by f il ter process i ng and gonorato a mod i f i od oxcitation signa l to bo 
stor e d i n th e adapt i v e codobook. 

1 9. (Currently Amended) A speech encoding apparatus comprising: 

a first codebook configured to store a past mod i f i od low-pass filtered excitation 
signal and generate a first code vector; 

a second codebook configured to generate a second code vector; 

a first code vector selector configured to select a code vector representing the 
first code vector from the first codebook so as to reduce perceptually weighted distortion 
between a target vector obtained from an input speech signal and a synthesized vector 
obtained from a candidate vector of the first code vector; 

a second code vector selector configured to select a code vector representing 
the second code vector from the second codebook so as to reduce perceptually 
weighted distortion of a synthesized speech signal; 

an e xc i tat i on s i gna l g e n e rator conf i gur e d to g e n e rat e an e xc i tat i on s i gna l from 
th e s e l e ct e d f i rst and s e cond cod e v e ctors; and 

an oxc i tation signa l modif i or hav i ng l ow pass charactor i stics configurod to modify 
tho oxcitat i on signal by filter procossing, and genorato a mod i f i od oxc i tat i on signa l to bo 
storod i n tho f i rst codobook. 

an adder configured to add a first signal from the selected first code vector and a 
second signal from the selected second code vectors to generate an excitation signal; 
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a synthesis filter configured to generate a synthesized speech signal using the 
excitation signal; and 

a short-term excitation filter having low-pass characteristics configured to filter 
the excitation signal and produce a low-pass filtered excitation signal to be stored in the 
adaptive codebook. 

20. (Currently Amended) A speech decoding apparatus comprising: 

an adaptive codebook configured to store a past mod i f ie d low-pass filtered 
excitation signal and configured to generate a first signal ; 

a second codebook configured to generate a second signal ; 

a signal g e n e rator configur e d to g e n e rat e an e xc i tation s i gna l using th e adapt i v e 
cod e book and th e s e cond cod e book; and 

an e xcitat i on f il t e r hav i ng l ow - pass charact e r i stics conf i gur e d to modify th e 
e xc i tat i on s i gna l by f il t e r proc e ss i ng and g e n e rat e a mod i f ie d e xc i tat i on s i gna l to b e 
stor e d i n th e adapt i v e cod e book. 

an adder configured to add the first signal and the second signal to generate an 
excitation signal; 

a synthesis filter configured to generate a synthesized speech signal using the 
excitation signal; and 

a short-term excitation filter having low-pass characteristics configured to filter 
the excitation signal and produce a low-pass filtered excitation signal to be stored in the 
adaptive codebook. 
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21 . (Currently Amended) An electronic apparatus comprising: 
a speech encoder according to claim 18; and 

a speech input device configured to supply a speech signal to the speech 
e ncod e r encoding apparatus . 

22. (Currently Amended) An electronic apparatus comprising: 
a speech decoder according to claim 20; and 

a speech output device configured to output a speech signal from the speech 
d e cod e r decoding apparatus . 

23. (Currently Amended) An electronic device comprising: 
a speech e ncod e r encoding apparatus according to claim 18; 

a speech d e cod e r decoding apparatus comprising: 

an adaptive codebook configured to store a past mod i fi e d low-pass filtered 
excitation signal and configured to generate a first signal ; 

a second codebook configured to generate a second signal ; 

a s i gna l g e n e rator configur e d to g e n e rat e an e xc i tation s i gna l us i ng th e 
adapt i v e cod e book and th e s e cond cod e book; and 

an e xcitat i on f il t e r hav i ng l ow - p a ss ch a ract e r i st i cs configur e d to mod i fy th e 
e xc i tat i on s i gna l by filt e r proc e ss i ng and g e n e rat e a mod i f ie d e xcitat i on s i gnal to b e 
stor e d i n th e adaptiv e cod e book; 

an adder configured to add the first signal and the second signal to 
generate an excitation signal; 
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a synthesis filter configured to generate a synthesized speech signal using 
the excitation signal: 

a short-term excitation filter having low-pass characteristics configured to 
filter the excitation signal and produce a low-pass filtered excitation signal to be stored 
in the adaptive codebook; 

a speech input device configured to supply a speech signal to the speech 
encoder encoding apparatus ; and 

a speech output device configured to output a speech signal from the 
speech d e cod e r decoding apparatus . 

24. (Canceled) 

25. (Currently Amended) A method according to claim 1 , wherein the 
second codebook stor e s is a stochastic cod e v e ctor codebook . 

26 - 27. (Canceled) 

28. (Currently Amended) A method according to claim 8, wherein the 
second codebook stor e s is a stochastic cod e v e ctor codebook . 

29 - 30. (Canceled) 
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31 . (Currently Amended) A speech encoding apparatus according to 
claim 18, wherein tho adapt i ve codobook conf i gured to gonorato an adapt i ve codo 
vector the first signal is an adaptive code vector multiplied bv a gain : and 

the second codebook conf i gur e d to g e n e rat e is a stochastic v e ctor codebook . 
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